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/fl ^ ^ ^ 4L ^ tR, Ifl, Sfe ' « 4£ ^ £ ^ [E d& t 4fc 4ft £ ig 

iB #- 4 1 S * > it tfi #t it #• # # d % *J- m ^ m *fc fa m * * #J «ff ^ 



A method and related circuit for detecting black frames, 
which are inserted between normal programs and commercial 
spots in a broadcasting video signal. For a frame in the 
video signal, representative pixels are selected as 
reference pixels according to their positions in the frame, 
and whether the frame is black can be determined efficiently 
according to statistical properties of these reference 
pixels. For example, pixels aligned in a diagonal of a 
frame can be selected as reference pixels to determine if 
the frame is black. Also, the invention applies to 
frequency domain video signals. Blocks are selected as 
reference blocks according to their position in a frame, and 
whether the frame is black is determined according to 
low-frequency components of reference blocks. 
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pxDl-pxDN 



MO 
PT 

pdDl-pdDN 



m % %L®:-iikm>& * tfita & t ^ ^ ^ d -a s t ^ ^ & f$ 
*t $ -m .n. i.fc*-$->k& fa m % s& • 

a m & si -ft t tfi 

% m&imm - &n * n- tn. - &&&& m% >u » & 

ft > -fc ]8j # 60 4 * T ' # « 4* tt #f & 4* 60 * & 

t bp a 60 it it '14 ' ^ j& *i jt t Ip a 60 a * ' 

tt # n — ° si — *p 4> — «. tfi tfi si 10 tit w a # ^g- 
m.^L^m^jTf mm • • « *t & 4* 60 -s- jr a* 1 • 

^ Ift Bp * * tfi tfi 3fe 10 ; ^.tfLtflM 10 T^^-it^^F 

l^tli ( frame ) 60 is. & • — 4 *H -T J- a — * H£ : 4fe4jt HI *t 60 

«^fifcB*KJ4fe/f#afc*|S]60*;|S ' BpTJLSLiliS&JS^flt • 

tfi tfi % 10 t ' 4*1 Fal 5. FaN » j-X Fdl J. FdQ Bp-T^JJ'J 
ft. ^ tfj — it Df jjS a t ^ 1^] £ -J^^t* £|fM4t • t£-kv jft i& 
60 » -fcjL'frflaJI-ft^M ' ♦ 3. # # # 4-- 6 -ft ' m - t 60 4 
+1 Fbl 5. FbM - Fcl 5. FcP Sp^'Jfl! ^ ^ 60 tft B 

fMf- ' St. 4@ # H -ft ( spot) • — ^^ft ' >&t^ £ m % 

P«1 «: ffi 60 H 1% ' &**t60#;&4L- • tJL&jLjLtw B 
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#48.* 441(^&T*-i&£#).£441#r^/& • ifrj^t^^Il 
41 ' to % S ^ ' Bp & - & - ^& & # 1ft 4 41 ° *» 51 - m 
7F • 4 41 Fbl 5. FbM $s.j&3LM&&&M1k ' &P^#J-£# 
# -42l& Xk 441 Bla J. Blb-B2a 5. B2b ^/r fl> /& % tHit' 
a H. fift iH ifc ^ ^ g. • m 3S ' ^gt tb 4 41 Fcl 5. FcQ flf *& j& # 

' j* 4 4S B2a B2b - B3a 5. B3b m 

^j&60*4fe£-&' a # %■ g * to JL # gjS S 4L g 

* « _h ft tfr "SJ" *e » m, tfi 10 #j^-f@44lt ' 

4k J*J iB * 4 41 ' It. JSfe g Hi A it US' f p @ & # g ' it ffij it fife- 
ll-^t" ft^f ^ttt ' C # 3" * *. 4k *J * 4 41 0 

A^o^-f-Mj (mean) ^ & A ^ & #7 ft * ££ ( variance )> & itb 
#. #J if 4 41 £ * JP, 4*1 » *>&&&af*#r#p ' #-44i 

^"ttt ' tt£*h##-4te6m##***fctI-&&£. 
tt-f-^ftUft*!*. ' j-x -f - tfL * ft * *t # A * #. #J if tf} « 
4 41 ^: ^ & — If 41 • *R fl& ' *^JLUtS*P*t4fr**4t3N-#- 

-4344i# %%\ff\%4% J %#i%>ik ($lr&4bteM&4£.) * 

Jfe45.ifa^4^*AW- 5 P-MlA^ft*ifc ' it S& * *€. f A * #J tf 
£jl#JHB U *fc t ft ' $t & & & & 4k W M. ifetflZk. 
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&i£*t J:3~ffl (histogram) 4H/f • $ ^^|| 

B#4-^t^* fc&'flafe (bin) ' *§-*tfmfc£.*i.ttflL**fc 



4l 5i tt. fcb *t w # ^HHe^jte. ) ' t tfjtf 

$- rn & & #l t .m. ' &ikm& * *s at 43 & * # at & ft- ° 



s jtb - a 6<j ' ep^i^-^iti — if* *& tfc 5*. # at 

^ - ft 1& #. A ( pattern ) » 4fc as t£t*gt-S^#.:|:#j#.S^ 

# (te^-^^te*****.)' « #-J it t£ * *n ^ & - * 4 

*t*t # 'l± - *P T# ^ .m * 5 4l *J If • # *h ' t£ ?Ji *t 

tst^^-fcTw*-^^^^ - $t 1 a* 4 te ^ flt t -7- if. ?«J > 
j£ T immfctf] t MUlfc & ' & -fit - *t # 4£ t - 

$s f&# £ it £ #i #- # * & «. ^ # t ft 4t «I± ' ^at 
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> ^^t^^ i^Jtf: > 4fc # fli *t & 5$, m it ds * 
ft flt * 4l *t @ -f-it^^- 4*1 1 0f#4|t*#*fc. S » 

ft- & * *n <a «j 6t g it ji& • 

% *h ' *» & * & #r * ft ' It- ft Mr & it - m #3 ft # 

tff^&tfj'g tfi • SI jtb ' ;*M£ B £ ^ * #J t ' 4^ # afl 
^Ttttl « flL 4l it # #. ft -f- # it # - ^ tt ^ ^ ^ H_L • 

-t^lt^f if lf4:F 9 1^Itiii » & & tj- ft it # Jt 

• it j& 4£ ,m t *M£ fflsl 6<j i£ jtt 3t ill • 

£ ^ # # ^ ^ ^ t • # a ^ *l T « % % -k. ft n iff 
#fc#-*=kft#j*f ° ^ # - =*. ft #-j irw^- ta $LmimM.# 

*l • & t > 35— ft«&s^«ifc#-flm&5$ 1 «jl.jl;fcft|& 

HI ' ^Sfe&tfc ' ^it# # — ># ^.ft #'J iff 8* ' ##Ut#£ £ ft 1£ 

a^:^- i£3f-i&4*lfHftft*f- £ * - * £ — flt s*. *t T 

a ^ 4& ^ • 
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M IS tfl tfl «; af . &^Jl#^4- t *I ^ iMI. • £f- 

£] E & ff 4& 4l # Afc # If** ' J-X^'J fflit#^*&^*t*4#. 

#. sfc 4r Jfc 4 4fc >»J ° ^ft&tfc . ^&WjLtkiJlL-tu^n 

& J* #J to i £ # ^ - 51 «t& ^ An it ifc ^tifc-ja t £ #. 

#t&J& ' #^#it### JL 35SL ^ S t *fc*t#te. Oft 

& 4*- MUt & & & &) *. *f & 4 • t ' 

if #'14 • # fit «t * 5*. sg dl ' #*Mf 

it### Htf l^^i^ # t# ' ¥ at -fc. *t $ 48. T - 4 

t* # # n — ° n — ^ ^ -4 € *&■ 20 — it w 4l 3* jfe 

3r Jfe 7F * ffl • 4Sf^ 20 -T a ffi */Hfl Wife t 4jH *J ifc 4 
*I » ffii£ft!S:#--&i&'i;s£22* — & s*. *M& #S &. 24 > -f£;t 
& & 26 a it — H W&js. 28° ■*£ t 22 fli & & — tfl 
ft 32A it & & t Jfr#t& Jd m&Lfatfimffi. 32B ; * t • f^-g-tfl 
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-S- ta * # # It * ( ) ttt dJ W^-S-tR* - 

f !^ ' aitiitt 32A t^iH^mtfl!fe 32B ; ^tMt 

32B fiittLte%nMifc&tm&&#] tte^n • t^^^^. 26 

■ s T#t#-^^^li]fIf5:m^ PT ' 4M® fli tiU£ PT tt£££60 t #f 
^ft Ji^I.tUlil?If£60#.iM£ 4 • ^J^^MiS • -fc *f # 
m-mfa 32B t ^^-^13 t^H^^f -f. • t^nt 

*H la 24 ?^^^#l^f^#^ PT ffi^f*)-- t*Hit#-#^^ 

^: » ifij £| Nf & & 28 *&ifctiL$l$L&&^%&ir&}m>ifft'\±$i iff 
28 * ^#tit^-^i^tt#;f£&L 30A £L-fai&ikt\ & - 

^ #j it ft it #• #- # it ft m % t # rfi - ^ ^ a. m o a - i$k & & 

( ^D-U'flt) VO ; fln #J l&r 43Ujl 28 gp ^tfUtitt^M^i <i MO 



IM tfi ^ ao -ft ® . *o a t-f t& & 60 ' m m ^ & a ^ -fa 4 *n 

fe^ ih % %Wtfctfl$k& ' flitttflt 32B t #t eL t£ T % 

f t^if # FD1 > FD2 • ffij %ft$Lfrm$tMtft---& 

m fi - F2 - >k^4*n t ' ^umn %,&&*-&ik 

^ e * t # « ^ - ft m #t * 60 & ^ ^ # > ^ & # # t 
tfi • ^^j^m '*»m.=. + #f7F'4teFi t pxii - pxi2 - 

pxl3 • ifiitMf JH- FDl t f^fdif ^ flt-jfrt** pdllA^ 

pdllB * pdllC » pdl2A - pdl2B - pdl2C # # ° t ' 4jt -jfr If 
pdllA^ pdllB ^ pdllC a^ffi ^teiUI-itr pxll 60 > % 

' ^^^44 pdl2A > pdl2B J9l pdl2C H'J -T ffi 4U£ 
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iUfc-fc pxl2 M - ' # % tfl. tR. St 32B & 

( RGB) &^^^4:«flL • t# pdllA - pdllB JBl 
pdllC StT«3* pxll 6&4t& - m& - 

* ° i£ ftttlllft* & £ ^ 5*. tft » 4$L * t *4 pdl 1A- pdl 1 IB 

it pdl 1C «t »T « ^ J5'J A & * 5. 6$ Y ffl St ' « A >ft £ & £ *L 
RY - BY ( &m Pr > Pb) ffl. St ° fa #1f$fc#J t ' #f*T 
#'Jfl§ 0L * i& Y tftSfcte**#*i£^;fc44gtt'ttaW • 

it 4 *M£ »J 4L tf & ffl o ffl E9 5f fa iH t ' M «fc ik $L *H 

26 + f& $fc ttfli t4 5$, PT &-#fc&4L&*£&5*.' 

20 ( ffl — ) # n $L ffl ffl St 32B t #f — 4 *1 F ( ffl ) 
it -ft * *H m * s 4 4g » & ^ JMJMil &. 24 

St * 4fe JK *M I*. 4L fli *t 4fc s£ PT ' fa^L**! F t it 3fc if & Ji 
pxDl - pxD2 - pxD3 # # 5. pxDN (^filiffl EST^Ti^ 
& * * fit * ) , * & m f fl St 32B +JfrdJ 

& Y ffl St) pdDl > pdD2 » pdD3 # # J. pdDN • *8 *r « & 28 
t -sp- Mi flL tf « *a 30A «t Jfe * iit ^(L * t^ ; 4 pdDl 5. pdDN *. 
tf# Hi -^i^-fit MO ' ah i& & tj- ##Mjl 30B jfe ifc i£ # #- 

% faik ^feik t W tfh it MO • iMft • 4£$ 

f vo a ^ ^ & ft • *t*o * # #j ' w t: 

# 4fc tf # & 30B *r a & tt # # & * 43jt * t^^-f-^tt 

•T it - # *f it W 4 *g J*| Jfe ' il Jfe ffi # « 

s& f 31 ^ # «yi 0 
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4 41 F $t *l $L MO iHfe^te VO & • ^jlflli 
28 fi^Ttf f MO - VO £ 3- #H*^ - Bfc HI 3$ 

4t & - B£ WHfe # -ft ' ;M'<m44l F ^fllttl • ^-f-MrtfL 
MO * *M& HI i$ tfL 3-tfk&tiL VO * Bfc flUfc # 4fc • >ft* * 41 F 

pxDl 5. pxDN *p4:^*«.«r ' JL 4a 5. H £ * 

* A • >£. iib -If m t ' *t ^ #J it 4 41 f ^-lffe« 4a *f ' 

^-^Mf'fc MO *■ ^ Bfc PR. -f- Mr ^ #A VO iM> ra. ^ Mj 

# ' *t «r n m 4 41 f j& # - s * 41 . 

it - # ^ a * # ^ & # ^- & ml s • ffn & n % - 4 41 a & 
441 t it * * # ft # * 4- '* ' i^Riltst*^^^*^ 

<fctt4*tt*.^*«4^m*^*4L*t^4*'l± ' tt#]Ifrtt44i 
— &44S • *t # «. m tn St t#-1@tM^^Jife# ,W> 4 
41 #j #-j it ' st -fit »j & 4 41 #J fff & ' itfl&«^dj^^ra s. 

#0 jL if? gj5 g tf] & j& • 

^S^T*o , K #^#a^flf^#^, PT j&^J^44lfMft^efj#] 

^ • if #- % M 3- ( JL - # #- SI — ) - B i A T ^# B £ t 
flt&m^ PT ' 3* #1 * ?f * fli tfcfll 5$, PTl S. 

PT15-«'toJSfrB E9 t tfjiH^ ' fl i t &]&mi9Lt$.£ t PT1 JL PTl 5 

& ft *4 41 f £ f£ ^ 4! ' ffa J-X & * « M. A ft ^ *t 

• »t *» « *t 4*. i£ PTl 5. PTl 5 ' fljtStlfc 
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& *r m & & m $l & &. & & ' flt & **■ a -sn* t& - 

m S. t a m f£#. ^ PT4 - PTl 5 ^, £»] » # & tft flfl ^ 13: 

^-^4^j t & ; ^^ifcbfMfS:^^ PT4 » ti^lllli 24 ( H 
— ) *fc & - 4 *i F t t.iii#?']^-?»J (column)^ 

#. ^ it Jl, ^ ^ >ft & #J #- # «t * ( «, ^ a ^ ^ # £ ^ 

* ) • £ *h ' ^^flfim^ PT15 ia^^t 1% £ J: t # 
& ' ^UtflfUlL^ PT15 • fa&fr&m&L 24 :?,JUb - 4 *H F 
t J» t .it fft i£# ?'J & - ^ - ^ ^ * it J*/ #- # tft * ' ^ 

& S - BI i t #J ft t £r t T & ' * ^ ^ # a £ *fe ffl #J H t£ 

#^^ra«:tli^t^ ' &^t-4*! titiB 

<l± 3M'J iff t£ ♦ m ^ £ 4m ' i£ <b ft 4?- # ffl ft ?&] .W, 4m 
4l #t & # « A-rnif^ ° 

^l^^^JA^ - e& Pa Mj ft a & — b& PM& f£ ft « jib 

Pfc-^ft - ^.P&ft^ft" 5 ]' W^IT^t ; &t£%it$L • ISJ 4 

*S ife # ;& 4 *M* 3*1 8$- ' #&;|&4*E&#Bm^MfftilBfcl l ft.il& 

f tiit^f Itti^l'jir ° # — it m <it >x t ' s& P& mj 
ft - & pa ^ & ft -r j-x 4 m * I s ] fa tfr & & &o • ^ 
tt • 4*Hit^f M. 4*1 ft «i rfijit dj • b& pa^ 

fH* t IT #60 TO^^^rS^Pa-^Mjft ' ^c^:^^^#- 
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# it * t ft A % * t *4 1% & * ^ t *4 ^ Jl ^ m & & 4g & 

it # f • &£]%%f& > tb^- 1& •!# 3L T ' # fj- I s ] # t *H it ft 

llil'J »r ' fife F^^^<iilfife IS] fffj 

%fciH PTlb tt^&m : ^f^#^ PTlb Ep^^ffli tflf5:# 
^ PT1 it-^^#ffij#^jfif^#^ - fJUSU^ PTlb ^^t^il 

% it #j n n m. -t ■ a - *t r-i i% #. a a % ft * <i± ^ & * # 

jt ; #BI~ tt^^tife 24 teflS?! pxib rfiM&i*H F 

tit ill $-%i&% . ^fU^t II &_L4L*H* t it- #*kit 

# - ^ ' »r a ffl ^. ^ &o #- # ^ -t- ^ it ft % 4 *n ift #'j it ' if 

m. pti5 ffl ii*t r it-^-^# j ^ ^-^^t ^ ifc #j ^fiutm 

1$- 7 Bl eg 5. ffl ^ 1 1 t& 6<7 & m f& #. ^ » ^ # B £ it 

m ^#ti #J HI ifc^ # Bl t UfZit t it iB ft 

• tf # 4- ® -t ; B] -t ?p ^, ^ # ^ & ^ ^ — ^ 

foW PT16 ^TF^ffil ° ^.^affl-bm^ ' PT16 

*ii tHi- 1 *t 4s -f- ^ it s. - (?pi-bt«# 

*M4L ^. « ih ^ ^ ^ ) A ft £ *t «L 60 <t JL • # ^ — t 

24 4H& i& fli tffc & 5$, PT16 F t it ib # 

' 4LtJL&Vt&&.1&m.i£nMtfj- : ¥-&& t it ih *^"ft 
-14 &0 # ^ ^ ( B3 -fc t ^ ta St r x j # 7F # 4- ^ 60 ^ jt ) ° 
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& s£ + ' fM ^t^^^i^&ijA'h^ra X 3N- it ^ — 43 
* : * * # at * 4* £ « tfc I* £ #. i& dj $-%itik*$ ' fJt^^t 

605t*^t ' & * w ^- 4r * * ^ -la *t ♦ ^ ^ - 1 

*Ht#T# ' & it & it $-J '4sl# a/j ^ g ' i£ #j 

*o 13 it © t t f & i& # ' ^ # ^e. f| *t #. ^ ffij #L — 4 *H 

tit i& * # ft 4H± 4L #■ ^ tft * & ' J*Jtete4*ii*#-^#.**. 

4g o ^ jg. -oj- & g yV t 41 >jH ig. 100 & tft ; ff #- 4 ffl yv o H 

flf ypr ^ % B£ m * ^1 ^ £,j - 5f ^ 4L f£ 100 # & 

ffl ' * ft * T ?'J : 

102 : — tfe F ifefi- * 4 *S 4i #J if «!l " 

106 : *h££— ^#-#4fc*tt<fctt#*± • flt * * 4* at j£ jp 
St T it *t S. ^ S$ 110°^^ » H'J ife^f JS* 108' 

mtiiF^i:- 4 *n • 

S$ 108: #JttiF^^-,lt^i • 
110 : IUt#F|,-It^" 



20 



# J$ 112 : M * f J 4 41 F 60 % 4 4! #'J Kff ° 

^ti)/V60>ft*i 100 t ' # - 4 ♦ ffc 4* — ffi «t & si ifc 4f 

- n m ' #. °r m ^ & r * m =k j Mit^g^tf • t a ^ 

t 60 ^ 2fc #-J 4l *b ' &&W4L*r % & & % %l % 

jitf) ^imnm^n • m ^ jit -it ^ • n$-^mjL ; ® yL t 60 
sua 200 bp^^«-^u — ^ # *i iff * #. it 4t itt^m 

6*1 flft. & Tf: * SI • wf L >fl 100 t #. # T ?'J ^ J» : 

202: M 46^-— 441 F it# — ># 441 *'J *J ° 

^■JW 204 : * # - # — » «t fli 5$, flo 4fc 4 41 F + i£ di #- # * 

( ttTH* * - *f #■ # * ) ° 

- $ — BJfc PR- -f- Mr ft * — * — Efe BL <fe ^ tt. ' ^it^ft^ 

- ># * 60 #-j if ' w ^ ^ #j it 4 41 F if 

i& m» -ml a # & r. # # al ' 

60 % £L Mr & 4& ' # ^ s 4 41 60 # $t ' lib «. 5t *f 
5. ^ Jfg 214 ' #J iff 4 41 F & — ,m 4 41 • i£ £ . Hi] it. 

nz-^m 208 ' in & it *t ^ — ># ^ 6^ #j m • 

&itfc&&Wi% . nfc, -sf #J If ift # jft 

a 200 #&^^#*#I«fr***4L;3!tj& 1 0 0 • jfc 
•If ' -T-jSt^-l* 206 t % *b *3L — ># -£#J if il 
ft ; •# % :*L *fc *f # - 

- ,§ =fc 60 if j§ & . 200 st »r i: it # 5. # s$ 

212 > H tfciULft^-M ^60 #jif - gm;$r$Ltf%—M 
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if ' fam 200 208 ' a$kjf 

208: *L^-^— fli *t & £ fl& 4fe * *i F t it* 

#r« jfc#i£ m a tb#^ 104 1 $ - 
t£#^^rj^siiL t # pti » ffrj^— °r 

a ^ Bl i t 6<j PT5 ° ^ ^ f£ t£ > ^ *b # J§* t ' ^ # 

4l If 4H± ° 
210: tt#^j^^^#^-^6^M,tt#^ ' 

tfL - # — 41 # ^ ^ J5'J * ^ - ^ — Ppl -f - Ho <t 



4& ' # ^ ^ # *ii 4l i& tf -l± > jib it 5. # 
214°^^ » M'Jit^t5.^^212 = 



^ ^ 2 1 2 : #<J £ 4 *g F % — s # +1 o 

^ ^ 214 : #-J ^ ♦ ^1 F ^ A - % * U ° 

^<§£ 216 : F ^ItMim ° 

a si a. & ' # ^ «fe £ % =k n m & # » w 

ft ii 200 a£ > ^ ^ 206 - 21 0 m % & M #j % - - %~ B£ -f- 
^fa$L%- . 3? P&^##.^ a fa] - 
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— t 4^J£f; 20 ^it^t M A t #J >lH#l 100 Bf . tSi^^^L 26 
t T«#3L*t4IS M afr* =fe.*]if fli tSt Ifc s*. ' ffo#J»f«te. 

28 »] *m -- fli tSt * 3, flf i£ * *.6<j#-4-#.*it^f ^tt^'I± 
4^ ft # ' «f isj £ #-J iff o ^TSilt^^ltlt 
*g if ^ *r ' t f& & °T SK & & £ M =fc & ^ %L & % W ^ *f 
# ° * ^ 2?L j& T * ® a. - S A. t 51 # ffij it} ' itb H f- 

B9 — 5. SI A, #j it #J t ' ft ffc #J & ^ # H £ 5t ffl ^ 4 *H 
« & * t W - ffi*#^Hh""Ti£fl!#$'4*S##4^ 

***** ' - t*sit>*^«ii*1f *l-*.*|iff«44g^.$ & 

2 441 • *» & & & 4»f * #f *p ' & T *8 3$ 4JL tH tfl ft #f ^te ffl tf] 

&J£*g • iM?'J^f& ' MPEG (Motion Picture Experts 

Group) if flt J£ #, — ' *t-#"# — 4R.tH.tB.ft t #J #- 

— 4 4H &9 Js, 41 *t IE) Wl 3k ( block ' H. J& t "*T U % 8*8 -f© 

Two-Dimensional Discrete Cosine Transform) — d. 

t^it^r^ t£ -IL A. -ai <ft *| (variable length coding) & » *t 

«r # *j & m ik ^ 4& f h, f h. ft • ta it *t » # a* is ^ ^ 4£ m t r ft 

— ) #£'J4-l&*fe * * # 4*. * If • JUs£ 

4 - ft w «r %t ' J: 

^**-4«t^E*^*4L«i*^t*.*|ll»rtS4^* ; ^A 
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m & w w ft ^ ^ * * ft i ^ if m. i *n & m -ft 

tte-fiftsfl ° s& 40 t 42 — #;£JMIMg 

46 - — «t^«ia 48 «A-^lf«fe 50 • 42 t °T 

'ft 54A t # itJ *MlfttllilHlt 54B' 4fe.lt # ft^i&£* 

* f - *4 6t *&mtfift • tst ;t « & 48 m %Ltm — & $> m m t&#. 

PTf ' ffij & s£ & & &l 46 *fc Jfe 4fc 4* tSt * PTf flq^-i^l 
tfj&l® &ft, t it * g ft ' flij ttr 4& 

t ft&&±ikfr± t *4 ) ife-ft *fc ft # *fe *t # • Jfe.4jt 
a#imt% 1 41 £ 4> t*H ° ^t^# a 3 5t *fc fcl t ' #•] 

Hfr&fc. 50 + to T «t # ^ A tf # « ft. 52A&-46#4fctt#. 

52B> alfl^^^^ti^^ 4 44 JW tf £ * --f-Mj 
flL Mf JSL-i$k®& Vf ° 

nm$$>^%m-Y~- ( Ji — # #- # n + ) ; si -t- — 4, si -t- 1 

4sf^ 40 igfMf W m ft ^ «t * .IB • « i& & « *&• 

42 4l$MM£ • 31 mm ft 54B t-fr:£3L#t¥4*£#*&1f*4 
FDfl - FDf 2 # $ • #L4|t 3t# 4 *I« # IT 4M'J 
fR ft 54B t f# ^ #1 4 *I • ^ >£. ffi + — t ' 4 *S #i t # FDfl 
tJLnMlfr-&feim Fml » #f Fml t * # ?£ 4 1 43 g ft 
Bkl > Bk2 5. BkN > & % t & 

\%- * ' A & & Bkl t # * pxl - px2 5. pxQ 4£ # ' ft & ft. 
BkN pxL 5. pxM #^°*.Jffl Z-imit-tnJf&Z-itik 't ft 

ten m^ftfe • iofsj^-fttti^i^^ » &&^m m m ^ m ^ = # 
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f 44 ifc *r # J* & 0 ^>&BB +— t ' Bkl 
(tefc^&te*?***) it. 4f # # 4fe & ' «t *T 4* $>] # /fc *L # 
^^tftt Cel - Ce2 J. CeQ # # ; ffij tfl. fa 3fe 54B t^jtll 
Mt^ FDfl t it*#i&^* If 44 • am ' 

BkN £.«*fc4*&&4i##l3** t44 CeNl 5. CeNQ 
*fc ^ 4 41 t44 Fdfl t 0 

4& £j S£ tfc > M M - 4 4! ^ 4 4! $t * f 44 t ' *t * 

& ift 4l # *fc * if 44 • # 4* A 4 4S 4L ^ tft B£ ' 

*^.«a*f 44^ 4 ' *J!& 9t 13 £ J* + 3- 

flt * # & fit * t44 ' it ffii 1. J£ iij • & ffii • ^^Bfl ^ flh 

i* t JL >ft ( DC ) ^ 4 1 44 • 

If n + — ( ii — # SI + ) ' ® + — *p W 
it- 4 4! F E # J* 3- * ?T *. «• 4 *! F i|#,Itfe^ 



& K ° io|+^^t^ ' tf^ ?Ji f£#L ^ PTf — UK 
41 ' 4* 4* *t I*. 4± 4fc s£ ' * # W 4l 4fc 4fc 4* *B. 46 *fc 

»T£.4 4!I F t ^#?'J^*f & ^-L# BkDl J. BkDL it^#- 
' ##L44l F f l^t^^^f # + ' »f HJtfe BkDl 5. 
BkDL ^ g 4i J[ >,H ^ i t 44 CeDl 5. CeDL %l £ • ifij #J Mf 4& 50 
i* Jfe tf # it * 4 SR. * * CeDl 5. CeDL tt*fctf#4± ($14: 
tf*dJ -sp-Mjtf. Mf &#&4fc#te4L&&& Vf ) » #*4**ttf4* 
*. #J m 4 4! F & ^ ^ Jfc 4 41 • * IS & tfc ' 3r ^ tt. Mf >J> ^ 

- b& pr. -f - ^ ja. iSk & a. vf * ^ - s& wl ^ # 44 » ?p #'j m 4 4i 

F ^ — 2 4 411 • ^ g] t *f tk i£ #J ^ \H ¥jl ' M-Y * &ii$k& 

Vf 4ltf#-^^T#'J ffl Sg, *j" It 41 If #^*3E^ . a Jtit-^if 
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_L *. «L • tMk»4~i&. Ik *l i& ft JL * m to to fr it 4k H 

to • a # ^ is] # M Ml ^ 4 f & . tb ^ ^ #J 60 4: . i at ^ * 

' ^ ifc 3* ft *t #. 5*. -gt 4 4S tiSit}^-^^*^^H 
*M&&##a*& ' ft & 4fc *|t 4i 3L Sfc * 46i ;Sfr B 5. B rt, t 4i 

i& * 3f ft * tf± * & # # a 4fc ' $*fc-t#.ifc . ^#^m^t 

*t#44 • ttfe&i*ife^^*#ft4lte4^*#*fc*t i $*l ' it 
fl&#J«frifef£4*t&^& — ;&4=JS ° 0 *b ' >£. 1f Rfr * «fe ' 05 

& "°T « #- % * & A 4L Jl >ft ^ * ^ 60 -f - >». - ^ # 

* # 4l BfeflHi. » i^JI»f-tit/*r*Wflt**5 

A a jLtff^-^^TB^^ . ^ # W *»J fl| jfc *fc * ?f * *fc 

^jfit^m^ > 4 + * # ft 4t *fe # sp a- + is & * 3r ft 

4t 4± 60 £ # a J& • isj ' # *fc * If i£ *t .m 4 41 4i #•] 

it b£ ' <b j& m h t 60 * «fc fcl — * ' it ft £ % 60 #'J it ' a 

* isj 4i Bj tit m^itdj a * ' it #t #- 4- a & 4i tt 
44 *t it -ft £ # ^ 60 #j m t& ° * a* ^# a ^ it A 60 #- 4 a % 
4iitait'h^~**it#r#a*fe60*fca • & ^ # a ^ « m 

ft M.£mnw*% ' strife ita.di^*4i* * 
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m ik m *t m> • 

& t£ t *£ t flf # * ' 4fc $ 4* ft A » ft & & t ft ' lift 

# ^ -It it # #- 4 ^ ^ ^ * t # ( 
#r j-x ' if ti if ^ M. 4 * ^ »J 4^ ai ' ^ si ft ^ .1 ; 4 

<ft $i ?f\ ft &} % &l if ft ° & i# a £ ^ ffl — & m + #j & a 

€5^t » ^ 4* J& & -^I" #] -ft. ffl * *t - *fc*t #5*,*. 

^mm-zTft mikftte m 4l *t « a ^, *. it a . • 

ffl 

ffl — & — # SI #1 tfl tft ft ¥] 7F & ffl ° 

ffl ffl — t € a$^4a M iflt^t^ £ ffl ° 

ffl EJ J5, ffl — t |g| 2& ifefi S ^ *H ^ jftj fl^4L5t fjs 7F ^ ffl - 
ffl .5. 5-® 4r^|^t4S|^t^ IS) fli *t Ifc 5$, i& A 

4^ 7F ^ ffl ° 
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ei jl % m ~ t a & t & it ft $> m =fc & 4 m nm *~ ^ t 



F> tEl ° 



10 #.mtfi3fe 

22 * 42 5^ 
26 - 48 *t 

30A * 52A -sp- tfL tf- # 4* te. 
32A * 54A m^iflfa 
100 - 200 >fta 
MO > Mf ^M^j#. 



20 - 40 t£ 5& 

24 * 46 & &&&&& 

28 > 50 #'j mm fe 

30B* 52B ^#<ttf #^la 
32B * 54B ^mmft; 
102-112 » 202-216^^ 
V0 - Vf 



Fal-FaN > Fbl-FbM - Fcl-FcP - Fdl-FdQ - F1-F3 > Fml - F 4*1 



Bla-Blb > B2a-B2b > B3a-B3b 
PT * PT1-PT16 * PTlb - PTf 
FD1-FD3 



4 m 



4 *n % *4 



pdllA-pdllC - pdl2A-pdl2C > pdDl-pdDN \&% 
pxll-pxl3 - px21 - pxDl-pxDN - 
pxl-px2 - pxQ " pxL - pxM 
FDf 1-FDf 2 

Bkl-Bk2 > BkN > BkDl-BkDL 
CeO-CeQ - CeNO-CeNQ 



4 *n #> 
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1. — — *mmft + -fjft &'J ,f, 4 *H (black frame) #j 3" • tli 

in mm* t & # — 4 4s t #4 » *n t£ 3- & & & M 

* t* 4*. m m «; tsMf- ttf # ; • ' 

t&WtiSL + m?] (pixel)' ffij tie * *l ?f ift t & * 

# *L * * * ' # - <«t * * #1- fj- i& i* + ft-tel* 

& + fir % 4& f # ^ Ml # ^ is) - ttl fl «t 4l *t tt 

>*-Ar ran 

#B IS ° 

2. *» t tt * *«j ie, ® $ i ^ ^ * ' gr + m$mirm&&% : 

# # * m 4Lflt f- # tt * - -f- ^ tt & - # 

ft m fa & i&n Mfc & ^ % & ^ ^ n w & m ^ #i m. 
miM£ f^fit^ife^iii #j iff t£ i *n * m # #l * * 

&£^#^i£*tttl&S • 

3. t If ^M'Jfe,® * 1 2 ^^^r?ir > & 1 i£ it tt. Ie, ffl 
- * *M* 0t t I. 31 * * t^lalS • 
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4. t nM-tnim % 2 • * t * *i- # t* « an* » 
^ # <t - 

5. *» t ff -M'J j&ffl $ 2 ^^L^?* ' ifc # # #J *T J» . £ 

»f « # & t m # flt * #t * t *4 ^ # & i£ *t 48. I & ill ° 

6. *» t ifr -M'J It ffl # 1 ' &tilEfM£tt & ^ * fH® 

* # ft * Ji # & *t <fffl * t ' ittfJ««.*t^a^4"Kt* 0 

-4t 1 ' it di tt *t 4T * - 

8. 4* t f*4M'Jf&IS * 1 ^^^^ ' * t «»#.&^*«L*L^B#^J 
P# t it * 5- ^ - -f- ^ I* ' # - ^ p£ t 4L-«L & S b a b 'J> ^ t£ 

* 

'fit Ic, IS ° 
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10. *tt**#ll£lfl*93Ji4L;$-ifc» & + — fit *:^|fc 

11. -t^-ttftt^3!jlfi ( black frame) # 3r ' t£ 

ul turn ft t s-'j? -tmm&'tw » ffni^^skti^-t ■ 

- fit • « fit t 4# ?»] # & % ( block ) ■ ^ H t 

4# 7»] # *t fit * ' ^ fit * * # # ifc t ** : fat* 

ail 

it « * £ fit t #r # fit 4l fit * f - # £ £ # ^ I s ! - 4i H «t 
'fit. le. SI ° 

12. *» t ffr * #'J !£ ffl # 11 ^ ^ >ir ' & + t&m%jrW&&% ■ 

a ftf^ifi t £ ^ # it *. #'j nt«t^tm*fit*^fit*ir 
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13. *itlfr*3MJ£ffl£ll3Ji#*12 3»4L38r$fc» * f tfc * 4fc ft IB 
tf tf.--tf *^tt**tf. * £3&<fc'te*&^flL*ir* s l-!fcffl ° 

*L £ 4 1 S. * 4& #H ^ 4 t #4 & t£ ^ tf £ * #j & 3J- tf 

#i*^^tf'h^~&lfc^MftfJL*Sil£tf.'h;!fr--Bfc m. J: * 

«. > m*mnm& t/9f*^*^^*irjf0i-Mr^^«*ttf.i&ffl • 

16. ttf aM'JIe,®^ 11 ^4l^t* > * + t**2tf.+ 

# « fi- **. -t # & it ® + ' *8 * ** it 4f ® % ° 

17. 4* t ffr-M'J Jfcffl * 11 *fi^2r>£: ' * t i&M4$i&&%i£$Lmm 

— *l & & ' mtzmtz. #. ^ tf, tf t£ m ^.^t^^At 

^ tf -fr & -- 6$ 31 *t ffi Jfe + . i£iB!£^.*ttfl#-^mfe ■ 

18. -«^3£f|^»^.T^-«.mtflftttf »J * Jfc **S ( black 
f r ame ) « t£ Ifl tfl ^fe t & ^ # 5- 4" — # *H *4 ' ffi> i£ 4. J£ 

# ifc *S> - tf ' tt*£tf + it tfl tf. * (pixel) • *a 

tt^tf. + W- 'Hitf.* ; 
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t m * -fr^^L* W ^ Mj IS] - 4§ flj t£4i&>|g.$S ffl • 

19. *» t t* * #»j & s $ 1 8 ^ 4. s € Or ' * t ^ mm m to. tL & % : 

# tt * - -f- ^ tt. ' i&m*&fcmmifrnii$tm^Jtfcik& 

- 4fe # <tt *t £ 4£ *§. ' A3 *. * 4|t « «. *L -IB ^ 4f- * 1H- A 4i -fjJL * t 

Mf tfi 4i J: £■ ; 

20. 4o t tf-tM'Ife,® # 18 19 Jl4i^j£t^ • £ + 

ft ffl -ft -fit tt flt * ML^lkZ-fc^ t 44ftffl ° 

21. *° t Sfr-M'JIaS # 19^4i^3£«^»*t«<fei»|t.tt#«ite. 

22. *» t tt^-^JIe,® * 19 ^4i^j£ f 3& . £ t j£ tt M> 4iL * >!fr - 
Bk BL Ml -tt' J- « £ * -fiL 'h — Bfe IE. £ * -ft ' *J«*IHt*l&'#' 

23. *» t ff^^Jlaffl ^ 18 ^4iit3£€ 3& » * t t£fHg. 1 
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#H®#?'J & — 4£ I* * > ft t J^l t& # i£ #.$L i£ JMlUg 

fe. * # 46 *f ft Ml ±. 6(r *t -la * t ' jt'dH*i#.it4B#-40L 

a? ° 

*«^*--ft*-?»I^^L*HB#.*t ' it iiS ** *t 48 4 

£ ^ ^ ^ p£ ^ * *t a ' #&^^^p£##*titiii£MI. 

26. t tfr^M»]|e.B # 18 ^^^JSt^ ' * iff 431 *f 
^ #L t£ # #. ft ^ -flu * + it A *t * # £ £ — # # 

1k f *t # A #J »rtt«^t^***4:** if *4 * ^ ^ # ^ « 

it i a IS ° 

27. ^ tff-lM'JIe.® * 26 ^4i4SfJ^ . * ttt*#— 

28. -t4Sf^ ' * -sr ^ - «. «l ffl. Sfe t -fll «J lUltl (black 
frame ) > i£ %L tfl tfL t & ^ # 5. ^ — t ^ fc£ * ** » ft 4 
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u m ^ t # n m ^ - u it ' n # i#. t # ^ ^. $t m & & 
(block) > ^nii t # -mi. *i#M$t * ' g-feitA%-n 

- ^ ^ ^ , A ^ ^ ^ ^ ^ n ±4 ^ ^ ^ 35 J: f 44 ^ $,\ m 

i% f H£ t m % it ik it % t # A & & ft & m - 43 t£ ^ & 
/ fi fe, SI ° 

tf^-m^is. ' i£ni&&i£.Mmfc£-^%&i&^i&mfri^w$irm 

^^iM-^M.& > m%$m&&fcti$Ln^fyiM.&iZi&&i&&pmt%i. 

30. 4o ttf#^imill^ 28 Jl^^ 29 Jl^^Jlt^- • ^tt^ttm 
$imi%i&-itiklfrm&it* ^i$L%}i&%%.Z-itikt¥t$Lm • 

31. *a t If |Em $ 29 ^ ' * fi%i$,&&tf%-mta. 

i&fciSL&^^&tki&Mfrt^W&i&^^fc^ML&tfmnig. 
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32. -ko t tfijm&m % 29 ^ ^^Sf Jg- > & ^-fyfe 'hlfc- 
*] if « f Hit t m # \t * 4ft * t *t Mj # ^ i* *t A & HI - 

33. *» t Ifr ffl £ 28 3S4LJt^««8- » % * t eL^^^I. 

& * # *e # it &_h # & & -© a & t ' it * n^tttim m. 

34. *» t *fr##!l|£ffl £ 28 WSt^ ' & + &^#&*t 

^^^j^-^e^^a* ' fa # is ^ & t* & si ^ ifc #$ & 

& s|[ f HH - & — *»J & *t & t ' it ifc ««.*t'IB#-4' a 
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&i * ffl A 
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•9 



^- 



■A- * 



~1 



BkDli 



•4-1- + 



T T 



BkD2 



<m><^> 

V 




BkDL 



(CeDL) 

j 




Mf=Mean{CeDl, CeD2, . . . , CeDL} 



Vf=Var{CeDl, CeD2, . . . , CeDL} 
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